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(57) ABSTRACT

A dynamic information transfer system 1n which there are at
least two targets 110 120, one of which 1s a mobile target 110
and among which information can be transferred. The tar-
ogets 110 120 possess systems to store, process, and use
information and programs in the form of an intelligent
software agent (ISA) system 130 associated with each target
that 1s capable of imitiating actions and negotiating with
other agents or systems 1n the network. The ISA system 130
includes a personal assistant device (PAD), or the like, that
interacts with the user, and performs operations on the user’s
behalf. A Location Determination System (LDS) 140 is
utilized to determine the user’s geographic position and the
user’s direction and speed of travel, if mobile. Virtual zones
150 are used to trigger data transiers among the involved
targets, events, or programs to be mitiated or terminated at
one of the mvolved targets. Virtual zones 150 are bounded
arcas encompassing targets that are calculated dynamically
from the location, direction, speed, and current or pending
user activities associlated with all mnvolved targets. A User
Profile 1s created and maintained either manually by the user
or automatically by the user’s PAD, and which speciiies
various user preferences related to such things as software
programs, communications and messaging, entertainment,
scheduling, and the degree of freedom and behavior of the

PAD 1tself.
13 Claims, 10 Drawing Sheets
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METHOD AND APPARATUS FOR DYNAMIC
INFORMATION TRANSFER FROM A
MOBILE TARGET TO A FIXED TARGET
THAT TRACKS THEIR RELATIVE
MOVEMENT AND SYNCHRONIZES DATA
BETWEEN THEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s related to and claims the benefit of U.S.
Provisional Patent Application Ser. No. 60/110,480 filed on
Dec. 1, 1998 and entitled “Dynamic Information Transfer
System™.

FIELD OF THE INVENTION

The present invention relates generally to the transfer of
information and more particularly to the dynamic transfer of
information among multiple moving and/or fixed targets.

BACKGROUND OF THE INVENTION

There are currently many technologies, devices, and ser-
vices that contribute to the productivity of mobile people
primarily by enabling them to access information and com-
municate with others. Up until now, there has not existed a
system that coordinates information pertaining to time,
distance, and motion 1n order to maximize an 1ndividual’s
schedule or activities. There 1s an opportunity heretofore
unaddressed by current technologies to use information
about a person who may be 1n transit to intelligently manage
the transfer of information among multiple other entities.
Transferred information 1s then used to coordinate and
initiate events of importance while the person 1s 1n transit.
Events can be mnitiated at a place from which the person has
departed, at a destination to which the person 1s
approaching, or even in other people’s mobile environments.

SUMMARY OF THE INVENTION

A Dynamic Information Transfer (DIT) system according
to the present invention enables the use of information
assoclated with a mobile target or information associated
with a number of mobile targets for purposes of actively and
autonomously transferring information for the benefit of the
person assoclated with the target. A DIT system utilizes
intelligent software agents (ISAs) to manage and coordinate
network based operations, such as collecting data, transfer-
ring data, 1nitiating events or programs, and negotiating with
other ISAs 1 the network. One particular intelligent agent,
sometimes referred to as a personal assistant device (PAD),
interacts with a user through a user interface and is pro-
crammed directly or by autonomous acquisition to perform
a variety of tasks on behalf of a user. A user 1s a person that
1s associated with a target. A user can move from one target
to another such as when the user departs his office and enters
his automobile.

A DIT system continually monitors a mobile target’s
location via a Location Determination System, such as, for
instance, the satellite navigation Global Positioning System
(GPS) or cellular tower triangulation, and calculates the
mobile target’s direction and speed based on changes of
location over time. A DIT system also monitors the context
and nature of the mobile target’s activities, such as the
networks, applications, services, files, and data types that are
in use at each moment. Information about the mobile target’s
location, direction, speed, and current tasks is transmitted to
other mobile targets and/or fixed targets either periodically
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2

or at the request of systems associated with the other targets.
Thus, a mobile target’s location, direction, and speed might
be transmitted periodically, and information about its current
tasks might be transmitted only when requested by systems
assoclated with the destination target.

In order to determine what types of information need to be
transmitted and at what times, targets 1n a DIT system
continually calculate one or more virtual zones. Virtual
zones are artificial bounded areas encompassing each target.
Virtual zones function as triggering mechanisms when their
boundaries are crossed. Crossing into or departing a virtual
zone can ftrigger requests for information, transfers of
information, or the initiation of events or programs in other
targets. The geometry or dimensions of each virtual zone are
based on, among other things, the time required to complete
or 1nitiate events or programs at a target in order to syn-
chronize the event or program with the user’s arrival, the
position, direction, and speed of a target, and the nature of
the tasks or activities 1n which a user associated with a target
1s engaged. For instance, tasks, events, or programs that
require more time to complete are associated with larger
virtual zones. Thus, when a larger virtual zone 1s entered 1nto
more time 15 allotted to perform specified functions associ-
ated with entry into that virtual zone.

When a mobile target enters a virtual zone of a second
target (either mobile or fixed), the second target will perform
the data transfer or program initiation operations that are
assoclated with entry into that virtual zone. The second
target may, for instance, initiate an event at its location,
transfer information to the first target, or request further
information from the first target. When a target system 1s
queried for information, 1t may, 1n turn, initiate a swarming
operation 1n a network, where one or more ISAs are dis-
patched to find, retrieve, and return with requested informa-
tion.

As a user swiiches from one target to another such as
when leaving work and entering an automobile or arriving
home and moving from the automobile 1nto the house, there
may be activities 1n which the user 1s engaged and must be
terminated, but which the user wishes to resume. In these
cases, a DIT system would perform a warm transfer of
information such that the context and nature of the user’s
activities will be transferred to the second target and rees-
tablished there. For example, an user may be listening to his
PAD as 1t reads e-mail messages, and upon arriving home,
the home system has already started the computer, made any
necessary network connections, launched the user’s e-mail
application, and opened the particular e-mail message the
user was reading/listening to when the process was termi-
nated in the first (mobile) target.

According to a first embodiment of the 1nvention there 1s
a system for dynamically transferring information between
at least two targets, one of which 1s mobile. A processing
device 1s associated with each target and communicates with
a location determination system. In addition, the processing
device 1s capable of performing data transfers with all other
targets. Each processing device determines virtual zones that
encompass 1ts respective target. Moreover, each processing
device contains data pertaining to events to be 1nitiated upon
entry into or departure from a virtual zone. Events are
tricgered when one target enters a virtual zone of another
target as determined by the location determination system.

According to a second embodiment of the mnvention there
1s a method of dynamically transferring information between
a mobile target and a fixed target. A location determination
system determines the position of the mobile target in
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relation to the fixed target. A plurality of virtual zones
encompassing the fixed target are determined based on
specified events that are to occur at the fixed target. The
mobile target’s current position 1s communicated to the fixed
target on a periodic basis and data transfers are automatically
tricgered when the mobile target crosses into a virtual zone
of the fixed target. The data transfers 1nitiate the events that
are to occur.

According to a third embodiment of the invention there 1s
a computer program product for dynamically transferring
information between a mobile target and a fixed target. The
computer program product has a medium with a computer
program embodied thereon. Computer program code deter-
mines the position of the mobile target 1n relation to the fixed
target via communication with a location determination
system. Computer program code further determines a plu-
rality of virtual zones encompassing the fixed target. The
mobile target’s current position 1s communicated to the fixed
tarcet on a periodic basis and computer program code
automatically triggers a data transfer when the mobile target
crosses 1nto a virtual zone of the fixed target.

According to a fourth embodiment of the invention there
1s a method of dynamically transferring information among
a plurality of mobile targets. The positions of each mobile
target are determined using a location determination system.
A plurality of virtual zones encompassing each mobile target
are also determined. The current position of each mobile
target 1s communicated to the other mobile targets and
events are automatically triggered when one mobile target
crosses mto a virtual zone of another mobile target.

According to a fifth embodiment of the 1nvention there 1s
a method for performing a warm transfer of data between
first and second targets. Data, and the context of its use, that
1s currently being used within the first target 1s saved and
communicated to the second target. The second target lam-
ches applications necessary to load the saved data such that
its use may be resumed in the same context in the second
target and at the same point it was last used 1n the first target.

Other aspects and features of the present mvention will
become apparent to those ordinarily skilled 1n the art upon
review of the following description of speciiic embodiments
of the invention in conjunction with the accompanying
figures.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 1illustrates elements that generally comprise a
Dynamic Information Transfer (DIT) system of the present
invention.

FIG. 2 1llustrates processes that generally comprise a
Dynamic Information Transfer (DIT) system of the present
invention.

FIG. 3 1llustrates a system diagram for a scenario in which
a mobile target approaches a fixed target.

FIGS. 4A—4B 1llustrate an event model using an 1ntelli-
ogent home as a fixed target.

FIG. 5 illustrates a system diagram for a scenario in which
a mobile target approaches another mobile target.

FIGS. 6A—6D 1llustrate an event model using a taxi
company as a multiple mobile target system.

DETAILED DISCLOSURE OF THE
EMBODIMENTS

FIG. 1 1llustrates elements of a Dynamic Information
Transfer (DIT) system. There are at least two targets 110,
120, one of which 1s a mobile target 110, and among which
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4

information can be transferred. There are two (2) targets
illustrated 1n FIG. 1. However, more targets, either fixed or
mobile, may be incorporated mnto a DIT system without
departing from the spirit or scope of the present invention.

A mobile target 110 generally comprises a moving person,
object or vehicle that approaches, or departs from, another
mobile target 110 or a fixed target 120. A mobile target 110
1s associated with communication capabilities that can send
and receive data, data storage capabilities that can store

programs, files, profiles, and other electronic information,
and processing capabilities that can process information, run
programs, Initiate events, and conduct other electronic
activities. In addition, a mobile target 110 1s further associ-
ated with means that enable user to interact with the pro-
grams assoclated with mobile target 110. A mobile target 110
could be a person 1n an automobile, a person walking or
riding a bicycle, or a business traveler 1in a hotel or airplane.
The communication capabilities referred to above generally
comprise a device that car transit, receive, display, and
process data and can be any that are well known 1n the art
such as, for instance, 2-way RF wireless links used in
cellular and paging technologies. The communications
device also has a receiver linked to a Location Determina-

tion System (LDS) 140.

A fixed target 120 may comprise a stationary object or
facility to which a mobile target approaches, or from which
a mobile target 110 departs, and with which mobile target(s)
exchange data. A fixed target 120 1s associated with com-
munication capabilities that can send and receive data to and
from other targets, either fixed or mobile, data storage
capabilities that enable 1t to store programs, files, profiles,
and other electronic information, and processing capabilities
that enable it to process 1nformation, run programs, initiate
events, and conduct other electronic activities. A fixed target
could be, but 1s not limited to, a home, an apartment
complex, a small or large business facility, a public facility,
or any other type of stationary object or facility.

An intelligent software agent (ISA) system 130 is asso-
cilated with the communication device that 1s associated with
cach target. An ISA 130 1s generally comprised of a software
program that has sensing, processing, interpretation, and
decision making capabilities. An ISA also has some degree
of autonomy 1n 1ts behavior and 1n its ability to communicate
and negotiate with other ISAs. ISAs 130 have attributes that
can be characterized along five (5) dimensions. The first is
‘intelligence” meaning the capability to sense information,
perceive meaningful relationships 1in information, interpret
information for predictive purposes, process information for
decision-making purposes, and acquire new behaviors as a
result of interaction with mmformation. The second dimension
1s ‘autonomy’ meaning the empowerment delegated to
agents to act, either proactively or reactively, on behalf of
people (users). The third dimension is ‘presence’ meaning
the degree to which ISAs interact with users. This can occur
in a vivid way (where the user interacts directly with the
agent) or a transparent way (where the agent may not be
noticed at all or only by selected system operators). The
fourth 1s a ‘metaphorical’ dimension meaning the analogy or
likeness used 1n rendering an ISA to a user. The fifth
dimension 1s ‘anthropomorphism’ meaning the degree to
which the rendering of an agent incorporates human char-
acteristics. Of these dimensions, intelligence and autonomy
are the two most significant, whereas the other dimensions
support the primary attributes of intelligence and autonomy.

An ISA system 130 runs on a processing device, some-
times referred to as a personal assistant device (PAD). A
PAD contains a user interface comprised of means by which
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a user interacts with an ISA system. The user interface
controls how the individual inputs information into the
system and how the system displays information to the
individual. The user interface can be vocal-auditory (i.e., a
speech recognition interface), manual-visual (e.g., a
keyboard/mouse/pen and display monitor interface), some
combination of these, or some other modality altogether. A
PAD also possesses the communications equipment needed
to send and receive data to other targets as well as a receiver
linked to an LDS 140 for determining location data on a

real-time basis.

A Location Determination System (LDS) 140 is utilized
to determine a mobile target 110°s geographical position and
the mobile target 110°s direction and speed of travel.
Example location determination systems 140 include, but
are not limited to, the satellite navigation Global Positioning
System (GPS) or cellular tower triangulation. An LDS 140
periodically determines the location of a target and transits
the location data to the target’s ISA 130. The target’s ISA
130 then transmits 1ts current location to other targets in a
DIT system for the purpose of determining whether any
virtual zones 150 have been crossed. If a first target deter-
mines that the position of another target places 1t within one
of its virtual zones 150, then the first target will initiate
contact with the other target for the purpose of transferring
data needed to perform any activities associlated with the
virtual zone 150 that has been entered.

An LDS 140 1s used 1n conjunction with virtual zones 150
o trigger data transfers among DIT system targets for the
purpose of initiating or terminating events, or programs at
other DIT system targets. Virtual zones 150 are essentially
artificial bounded arcas encompassing each DIT system
target. Virtual zones 150 are associated with specified types
of data transfers to be conducted between or among targets.
A virtual zone 150 1s defined and calculated according to a
temporal duration, and 1s related to the time required to
conduct operations at a target that are dependent on the
information to be transterred from another target. The
geometry, or dimensions, of a virtual zone 150 can be
calculated as a function of the absolute distance of a mobile
target 110 from another target, with consideration given to
the speed and direction of movement of the mobile target
110 towards the other target. Virtual zones 150 are elastic,
3-dimensional, and can be adjusted 1n space per user or ISA
130 requirements. In addition, each mobile 110 or fixed 120
target can maintain multiple, simultancous systems of vir-
tual zones 150 for different concurrent purposes.

A User Profiile is created and maintained either manually
by the user or automatically by the ISA/PAD 130 associated
with a user. A user profile comprises a set of preferences for
programs or applications, as well as desired ISA/PAD 130
behavior under various conditions. These preferences can be

defined by an individual user or acquired autonomously by
the ISA/PAD 130.

In order to transfer data, the communications devices
associlated with the sending and receiving targets must
establish a communications link. Docking refers to the
establishment of a communications link between devices for
the purpose of exchanging data. Docking typically, but not
necessarily, refers to a wired connection between two sta-
fionary devices or a stationary device and a network. Mobile
docking refers to the establishment of a data communica-
fions link between a fixed or stationary system and a mobile
system or between one mobile system and another mobile
system for the purpose of exchanging data. This 1s typically
a wireless link such as, but not limited to, 2-way RF
communications.
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The basic processes of a DIT system are 1llustrated 1n FIG.
2. These processes are not necessarily 1n serial order as many
could run 1n parallel or repetitively depending on the task at
hand. A mobile user (i.e., a user in a mobile target such as
an automobile) interacts with his PAD to get information,
input 1nformation, or provide instructions 210 to an associ-
ated ISA. These interactions might include verifying the
intended route or specitying types of information transfers to
be monitored and performed during the route. The types of
information transfer might include initiating desired pro-
grams at the other target (e.g., at the destination or in another
mobile target), gathering information during the route (for
the user directly, or as required to run programs 1n the mobile
target), or transmitting information during the route (to other
users directly, to other agents systems, or as required to run
programs in other targets). The PAD queries 220 its user
proille to determine any existing preferences or programs
regarding the user, or instructions or parameters regarding
its own operation. Each ISA dynamically calculates 230 one
or more virtual zones around 1its target’s position. Each
virtual zone 1s associated with an 1dentified 1instance or set of
instances of data gathering, data transmission, program or
event 1nifiation, or some other action previously defined.
The ISA associated with each target continually queries the
LDS for coordinates, calculates the position, direction, and
speed of 1its associated target, and transmits 240 this infor-
mation to other ISAs in the system. Each target’s ISA
continually receives information about the position,
direction, and speed of other DIT system targets, and com-
pares this information with its own virtual zone definitions.
When a mobile target enters (or leaves) a defined virtual
zone of another target, each target’s ISA will perform 250 all
actions associated with the entering (or leaving) that par-
ticular virtual zone. In some cases, when the nature of
actions 1S sensitive or secure, the user will be asked for
confirmation (via interaction with his PAD) for the pending
action.

Sometimes the user will be engaged midpoint in some
activity and must move from one target to another target
(e.g., arriving at home—a fixed target—and going inside),
thereby terminating the activity prior to completion. In this
situation the PAD captures all necessary context information
260 for the activity and transmits 270 this information to the
destination target’s ISA such that the activity can be rees-
tablished 1n the new target at the point 1n the activity where
it had been terminated. This 1s referred to as a warm transfer,
since 1t maintains and reestablishes the context of an activity.
A warm transfer comprises the transfer of context data from
a first target to a second target where the context data 1s
assoclated with a user activity that has been terminated prior
to completion. The data transfer allows the second target to
resume the activity at the point 1t was terminated 1n the first
target. The context of an activity includes, but 1s not limited
to, the type of network connection being used, the type of
device was being used, the program or application being
used, the file, document, message, or other item being
viewed or listened to by the program or application. The
received context data 1s used 1n the second target to rees-
tablish connections, launch devices or applications, and
open liles, messages or other 1items as required for the user
to resume the activity at the point it was left off. Examples
of activities include, but are not limited to, composing or
listening to an e-mail message, reviewing a document,
reviewing a calendar, reviewing appointments, reviewing
messages, listening to a song or CD; watching a movie,
conducting a commercial or financial transaction, or talking
on the phone.
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With respect to target configuration, a DIT system can be
configured for a single mobile target—single or multiple
fixed target system, e.g., a user and an intelligent home that
manages multiple home systems and a computer, based on
the user’s location and arrival time at home. Or, a DIT
system can be configured for a multiple mobile target—
single or multiple fixed target system, e.g., a family com-
prised of several members with PADs, and a system at home
that manages the family schedule and controls the household
heating and lighting. Or, a DIT system can be configured for
a single mobile target—single mobile target system as 1n two
automobiles passing on the hichway and participating in a
shared electronic game. Or, a DIT system can be configured
for a multiple mobile target system, e€.g., a public system to
facilitate traffic flow.

With respect to the direction of mobile target movement,
“approach’ occurs when a mobile target approaches a fixed
target or another mobile target as a destination, possibly with
the user’s intent of moving into that other target. ‘Departure’
occurs when a mobile target departs from a fixed target or
another mobile target. ‘Passing by’ occurs when a mobile
target passes by another mobile target or by a virtual zone.
‘Moving with’ occurs when two mobile targets move and
remain within each other’s virtual zones.

With respect to an application area, a residential area can
be, for 1nstance, a smart home monitoring a broad range of
data types, such as personal information, home access
information, environmental information, landscaping
information, appliance information, entity presence, parking
information, MS Oflice type of data, calendar and schedul-
ing information, financial information, telecommunications
and messaging information, or network 1dentity information.
The smart home monitors these and other data types, as well
as the user’s location and movement, and 1nitiates programs,
lights, heat, etc. based on owner’s location and time of
arrival.

An enterprise arca can be, for 1nstance, a DIT system to
facilitate parking at an airport. The system can determine
more than whether lots are open or full, such as determining
the best open spot based on the needs of the driver at that
time, reserving that spot, and directing the driver to the spot.

A public area, for instance, can be a DIT system to
facilitate trathic flow efficiency, traffic light behavior, acci-
dent avoidance, emergency management, as well as the fluid
exchange of general traffic, food, service station, hotel, or
other useful information between and among vehicles 1n an
intersection of virtual zones (e.g., mobile community,
communication, coordination, cooperation, and even games
and movies).

With respect to data types, there are time sensitive and
time 1nsensitive data types. Examples of time-sensitive data
types (1.e., those having transmission timing factors critical
to quality of information and/or sustained utilization of
bandwidth) include, but are not limited to, entertainment
information, €.g., continuous sound, continuous video, 1nter-
active games and voice data, e.g., phone calls, including
Voice over the Internet (VoIP). Examples of time-insensitive
data types (1.e., those having transmission timing factors not
critical to quality of information and/or transient utilization
of bandwidth) include, but are not limited to personal
information (such as name, phone number), facility access
information (such as gates, garage doors, doors, security
systems), environmental information (such as lighting, heat-
ing & AC), landscaping information (such as lighting,
sprinkling system settings), appliance information (such as
kitchen, home office, work equipment), entity presence
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(such as number of persons or other significant animated
objects at a target), parking information (such as lot
assignments, privileges, preferences), MS Office data (such
as applications, files), calendar & scheduling information
(such as personal and work calendars, planned activities),
financial information (such as institutions, accounts, codes),
telecommunications and messaging information (such as
services, message systems, access numbers and codes), and
network identity information (such as network access num-

bers and codes, passwords).

A DIT system can be implemented to provide dynamic
information transfer in a variety of contexts and configura-
tions. Several illustrations of DIT systems are presented
below. The following systems by no means encompass the
full scope of the mvention. Rather, the DIT systems are
presented for 1llustrative purposes only. One of ordinary skall
in the art can readily adapt one or more of the following DIT
systems to create other DIT systems. As such the following
systems are not to be considered as limiting the present
invention.

The systems below depict somewhat simplistic examples
of DIT functionality. In actuality, virtual zones are elastic,
three-dimensional, and can be dynamically adjusted 1n space
per user or ISA requirements. In addition, each fixed or
mobile target can maintain multiple, simultaneous sets of
virtual zones for different concurrent purposes.

FIG. 3 illustrates a system diagram for a scenario 1n which
a user approached a fixed target. A mobile target 310 begins
a route to a fixed target 320 that 1s declared by the user or
inferred from a set of possible targets by the user’s PAD 330,
Mobile target 310 can be an automobile, airplane, hiker,
jogger, etc. while fixed target 320 can be a home, office, etc.
PAD 330 queries the, user to confirm that the user 1s en route
to fixed target 320. Upon confirmation, PAD 330 queries
fixed target 320 to obtain available programs or events. PAD
330 then queries the user to confirm desired programs or
events. The user confirms desired programs or events or
makes changes to desired programs or events. PAD 330 then
queries Location Determination System (LDS) 340 to obtain
the mobile target 310’s current position. PAD 330 1nstructs
fixed target 320 to prepare to mnitiate confirmed programs or
events and provides the fixed target with the current position
and speed of the mobile target. Fixed at 320 calculates the
required virtual zones 350 based on the confirmed set of
programs or events and the current position and speed of
mobile target 310. Fixed target 320 compares the reported
position of mobile target 310 to the location of the defined
virtual zones 350, and 1nitiates any programs or events if the
user 15 already within one or more of the defined virtual
zones 350. Mobile target 310 continues to approach fixed
target 320. PAD 330 periodically queries Location Deter-
mination System (LDS) 340 to obtain mobile target 310
position data, and transmits position data to fixed target 320.
Fixed target 320 continually compares the reported position
of mobile target 310 to the location of the defined virtual
zones 350, and 1nitiates any programs or events 1f the user
has entered one or more of the defined virtual zones 350. For
certain programs or events (e€.g., security or financial types
of events), fixed target 320 may query PAD 330 for confir-
mation prior to initiating the program or event. In such cases,
PAD 330 queries the user for confirmation; the user confirms
the action; PAD 330 informs fixed target 320 of the confir-
mation; and fixed target 320 1nitiates the program or event
at the appropriate time. Mobile target 310 arrives at fixed
target 320. All desired prow or events have been 1nitiated.
Any tasks 1n which the user i1s engaged are terminated in
mobile target 310. The status of the tasks, any information
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involved 1n the task and required for resuming the tasks
within the fixed target, and information about programs
being used to perform the tasks, are transmitted to the fixed
target. The fixed target may initiate those programs and
resume the tasks autonomously or as requested by the user
upon entering the fixed target.

FIGS. 4A—4B 1llustrate an event model scenar1o using an
intelligent home as a fixed target. The system diagram of
FIG. 3 provides the physical environment for the scenario of
FIGS. 4-4B. FIGS. 4-4B show the relationship and data
flow among a user, a location determination system (LDS),
a personal assistant device (PAD), a mobile target (MT), and
a fixed target (FT). In this scenario, the fixed target 1s an
intelligent home, e€.g., a home that possesses communica-
fions and computing ability to run many household functions
and appliances.

As the mobile target starts traveling a route towards home,
the scenario begins with the user’s PAD querying the user
whether he 1s going home. In this example the user responds
affirmatively and the PAD then 1nmifiates contact, performs a
mobile docking operation, with the fixed target (FT). The
PAD mforms the fixed target that the user 1s enroute home
and 1nquires as to what programs are available. The fixed
target provides the usual programs (as previously deter-
mined and set up by the user) and an option for modifica-
fions. The PAD asks the user if he wishes to run the usual
programs. The user responds affirmatively. At this point the
PAD informs the fixed target that the user has opted for the
usual programs and also queries the LDS as to the mobile
target’s current position. The user and his PAD are 1n the
mobile target as it moves towards the fixed target. Once the
fixed target knows that the user has selected the usual
programs, 1t can calculate the necessary virtual zones that
will serve as triggering mechanisms for the selected pro-
grams. In this example, three (3) virtual zones are calculated.
Concurrently, the PAD 1s communicating with the LDS
receiving mobile target position and speed updates which
arec communicated to the fixed target. The fixed target
periodically compares the mobile target’s current position to
the previously calculated virtual zone boundaries 1n order to
determine if the mobile target has entered or exited a
particular virtual zone, and, 1f so, what action to take. The
frequency of the position updates can be variable. Once the
mobile target crosses the boundary into virtual zone 2 (see,
FIG. 3) the fixed target automatically initiates any events
related to virtual zone 2 such as, for instance, turning up the
heat mm the house and starting the coffee maker. As the
mobile target continues homeward, 1t eventually crosses the
boundary into virtual zone 1. This information 1s relayed to
the fixed target via the PAD during the periodic position
updates. Once the boundaries of virtual zone 1 are crossed,
the fixed target automatically initiates events related to
virtual zone 1 such as, for instance, turning on kitchen lights
and turning on outdoor lights. As the mobile target draws
nearer to home and crosses the boundary for virtual zone 0,
the fixed target automatically initiates events related to
virtual zone 1 such as, for 1instance, opening the garage door,
disabling the security system, turning on the stereo and
tuning 1t to the same station currently tuned in the mobile
target, and launches the user’s home computer e-mail appli-
cation and opens any messages currently open in the mobile
target at the point last processed (warm transfer). The PAD
utilizes a 2-way wireless communications link with the fixed
target to send and receive messages and data. Moreover, the
PAD 1s also similarly communicable with the LDS system.

FIG. 5 1llustrates a system diagram for a scenario in which
a mobile target approaches another mobile o target. Mobile
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targets (MT1) 510 and (MT2) 520 initiate their respective
routes. The PADs 530, 540 of each target 510, 520 determine

the target’s route either by querying the user or inferring,
from a set of possible routes and programs as defined in the
User Profile, the programs to run on the route, and the
conditions under which the programs will be 1nitiated. PADs
530, 540 begin a periodic querying of Location Determina-
tion System (LDS) 550 to obtain the position of the targets
510, 520. This information 1s used to calculate vehicular
speed and direction, and all of this information (position,
speed direction) is periodically transmitted out to other
mobile targets (not shown) who may be listening. Each
target receives periodic updates of the positions, speed and
direction of other targets and compares this information to

its own defined virtual zones 560. When MT1 510 enters a
defined virtual zone 560 of MT2 520, the programs associ-
ated with that virtual zone 560 are initiated in MT2 520.
Those programs may be, for instance, a data swarming
operation 1n the network, a data transfer to MT1 510, a data
transfer to another target or system, a request for data from

MT1 510, or the initiating of a program, application or other
event in MT2 520. When MT2 520 enters a defined virtual

zone 560 of MT1 510, the programs associated wit that
virtual zone 560 are initiated in MT1 510. These programs
may be, for instance, a data swarming operation, a data
transfer to MT2 520, a data transfer to another target or
system, a request for data from MT2 520, or the initiating of
a program, application or other event in MT1 510. As MT1
510 and MT2 520 confinue to travel and remain within each
other’s defined wvirtual zones 560, there 1s a continuous
transfer of information or 1nitiation of programs as defined
by their respective virtual zones 560. As MT1 510 and MT2
520 leave each other’s virtual zones 560, there 1s a corre-
sponding termination of programs as defined by each virtual
zone 560, unless there 1s some 1nput from one or both users
to continue the programs or data transfer operations. This
amounts to a real-time, elastic adjustment of the virtual zone
definitions of one both mobile targets). Ultimately, MT1 510
and MT2 520 completely leave each other’s defined virtual
zones 560, and all program s and data sharing activities are
terminated.

FIG. 6 illustrates an event model using a taxi company as
a multiple mobile target system. The system diagram of FIG.
S provides the physical environment for the scenario of FIG.
6. FIG. 6 shows the relationship and data flow among a
location determination system (LDS), a first user (Userl)
and his personal assistant device (PAD1), the mobile target
(MT1) he i1s traveling in, a second user (User2) and his
personal assistant device (PAD2), the mobile target (MT2)
he is traveling in, and other mobile target systems (MTn). In
this scenario, a mobile target system 1s comprised of a
taxicab as the mobile target, the operator or driver as user,
and the user’s PAD. The mobile target systems are under the
acgls of a taxi company. Moreover, the virtual zones of each
mobile target 1s set to be equivalent to specified geographic
regions as defined by the taxi company. For purposes of this
scenario there are a plurality of mobile targets (taxicabs),
MT1 . .. MTn, that patrol two regions (regions A and B) as
designated by the taxi company.

For the taxi company to operate at peak efficiency it
should know the whereabouts of each taxicab at any given
moment. This information can then be plotted to determine
arcas of high density and low density. If an area is too
densely populated with taxicabs then certain taxicabs can be
strategically re-directed to areas of low density. The ultimate
goal 1s to have an even geographic distribution of taxicabs
in order to maximize each taxicab’s chance of obtaining a
fare.

™
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Each mobile target system 1s engaged mm a frequent
pertodic exchange of information with all other mobile
target systems that comprise the overall DIT system. The
information periodically being exchanged 1s the location of
cach mobile target 1in the overall system. Thus, each driver’s
PAD 1s frequently updated with all the other mobile targets’
positions. This information can be plotted against the pre-
defined regions set by the taxi company. If a mobile target
1s 1n a too densely populated region, contact 1s mnitiated with
other mobile target systems 1n the densely populated region
and negotiations ensue over which mobile target system
should vacate the dense region and proceed to a less dense
region. Negotiation refers to interaction with other ISAs 1n
the system for transaction or information transier operations.
The rules of negotiation may be pre-programmed and based
on factors such as, for instance, whether a taxicab 1s cur-
rently carrying a fare, the proximity of a taxicab to the less
dense region, or the time left in a taxicab’s shift. The
negotiations may be manual as well such as verbal commu-

nications among drivers.

It 1s to be understood that the present invention 1llustrated
herein 1s readily implementable by those of ordinary skill in
the art as a computer program product having a medium with
a computer program embodied thereon. The computer pro-
oram product 1s capable of being loaded and executed on the
appropriate computer processing device(s) in order to carry
out the method or process steps described. Appropriate
computer program code 1n combination with hardware
implements many of the elements of the present invention.
This computer code 1s often stored on storage media. This
media can be a diskette, hard disk, CD-ROM, or tape. The
media can also be a memory storage device or collection of
memory storage devices such as read-only memory (ROM)
or random access memory (RAM). Additionally, the com-
puter program code can be transferred to the appropriate
hardware over some type of data network.

In the following claims, means-plus-function clauses are
intended to cover the structures described herein as perform-
ing the recited function and not only structural equivalents
but also equivalent structures. Therefore, it 1s to be under-
stood that the foregoing is illustrative of the present 1nven-
fion and 1s not to be construed as limited to the speciiic
embodiments disclosed, and that modifications to the dis-
closed embodiments, as well as other embodiments, are
intended to be included within the scope of the appended
claims. The invention 1s defined by the following claims,
with equivalents of the claims to be included therein.

What 1s claimed 1s:

1. A system for dynamically transferring information
among targets operated by a single user, at least one of said
targets being mobile, said system comprising:

at least two targets;

a processing device associated with each target, each of
said processing devices being communicable with a
location determination system adapted to determine a
location and relative movement of each target and each
of said processing devices being capable of performing
data transfers with the processing devices associated
with the other targets,

wherein
cach of said processing devices determines at least one
virtual zone encompassing its respective target,
wherein the at least one virtual zone 1s based at least
in part on time required to complete data transfer as
atfected by said relative movement; and
cach of said processing devices transfers data associ-
ated with events to be 1nitiated or terminated, said
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data transfers triggered upon an entry of one target
into a virtual zone of another target as determined by
said location determination system, such that the
user can transition mformation relating to an activity
from one target to a second target such that a warm
transfer of data 1s achieved when said mobile target
arrives at said fixed target, said warm transfer of data
COmprising;
saving data that 1s currently in use within said mobile
target;
saving data associated with a context of an activity
that 1s currently 1n use within said mobile target;

communicating said saved data to said fixed target;
and

launching, 1 said fixed target, applications neces-
sary to load said saved data such that 1ts use can
be resumed upon entering said fixed target in the
same context and at the same point 1t was last used
in said mobile target.

2. The system of claim 1 in which said data transfers are
also triggered upon a departure of one target from a virtual
zone of another target as determined by said location deter-
mination system.

3. The system of claim 1 wherein said location determi-
nation system 1s adapted to determine direction and speed of
movement as part of determining relative movement.

4. A system for dynamically transferring information
among targets operated by a single user, at least one of said
targets being mobile, said system comprising:

at least two targets;

a processing device, associlated with each target, each of
said processing devices being communicable with a
location determination system and capable of perform-
ing data transfers with the processing devices associ-
ated with the other targets,

wherein
cach of said processing devices determines at least one
virtual zone encompassing its respective target; and
cach of said processing devices transiers data associ-
ated with events to be 1nitiated or terminated, said
data transfers triggered upon an entry of one target
into a virtual zone of another target as determined by
said location determination system, such that a warm
transfer of data 1s achieved when said mobile target
arrives at said fixed target, said warm transfer of data
Comprising;:
saving data that 1s currently 1in use within said mobile
target;
saving data associlated with a context of an activity
that 1s currently 1n use within said mobile target;
communicating said saved data to said fixed target;
and
launching, 1n said fixed target, applications neces-
sary to load said saved data such that 1ts use can
be resumed upon entering said fixed target in the
same context and at the same point 1t was last used
in said mobile target; and
in which a geometry of a virtual zone 1s determined
based on a temporal duration of an event that 1s to
be trigeered upon the entry of one target 1nto the
virtual zone of another target.
5. A method of dynamically transferring data between a
mobile target and a fixed target comprising:

determining a position of the mobile target associated

with the user 1n relation to said fixed target using a
location determination system adapted to determine a
location and relative movement between the fixed

target and the mobile target;
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determining at least one virtual zone encompassing said
fixed target associated with the user, said virtual zone
based at least 1n part on time required to complete or
initiate data transters as affected by said relative move-
ment,

communicating a current position of said mobile target to
said fixed target on a periodic basis;

automatically transferring data between said mobile target

and said fixed target when said mobile target enters into
a virtual zone of said fixed target; and

wherein said data transfer triggers the launching of at least
one executable program at said fixed target using data
from said mobile target, said data in use by an execut-
able program on said mobile target prior to said transfer
such that the user can use first the mobile target and
then the fixed target to act on the data with the
executable programs;

and further comprising a warm transier of data when said

mobile target arrives at said fixed target, said warm

transfer of data comprising:

saving data that 1s currently 1n use within said mobile
target;

saving data associlated with a context of an activity that
1s currently 1n se within said mobile target;

communicating said saved data to said fixed target; and

launching, 1n said fixed target, applications necessary to
load said saved data such that 1ts use can be resumed
upon entering said fixed target 1n the same context
and at the same point i1t was last used 1n said mobile
target.

6. The method of claim 5§ wherein determining a position
comprises determining a location, direction, and speed of
movement using the location determination system.

7. A method of dynamically transferring data between a
mobile target and a fixed target comprising;:

determining a position of the mobile target associated
with the user 1n relation to said fixed target using a
location determination system,;

automatically transferring data between said mobile target
and said fixed target when said mobile target enters into
a virtual zone of said fixed target; and

wherein said data transfer triggers the launching of at least
one executable program at said fixed target using data
from said mobile target, said data 1n use by an execut-
able program on said mobile target prior to said transfer
such that the user can use first the mobile target and
then the fixed target to act on the data with the
executable programs and further comprising a warm
transfer of data when said mobile target arrives at said
fixed target, said warm transfer of data comprising:
saving data that 1s currently 1n use within said mobile
target;
saving data associlated with a context of an activity that
1s currently 1n use within said mobile target;
communicating said saved data to said fixed target; and
launching, 1n said fixed target, applications necessary to
load said saved data such that 1ts use can be resumed
upon entering said fixed target 1n the same context
and at the same point i1t was last used 1n said mobile
target.
8. A system for dynamically transferring information
between a mobile target and a fixed target comprising:

means for determining a position of said mobile target
assoclated with a user 1n relation to said fixed target
using a location determination system adapted to deter-
mine a location and movement of the mobile target;
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means for determining at least one virtual zone encom-
passing said fixed target associated with the user, said
virtual zone based at least 1in part on time to initiate or
complete data transfers as affected by said movement;

means for communicating a current position of said
mobile target to said fixed target on a periodic basis;

means for automatically transferring data between said
mobile target and said fed target when said mobile
target enters 1nto a virtual zone of said fixed target; and

wherein said data transfer triggers the launching of at least

one executable program at said fixed target using data

from said mobile target, said data in use by an execut-

able program on said mobile target prior to said transfer

such that the user can transition from said mobile target

to said fixed target using the data in the executable

programs; and farther comprising means for accom-

plishing a warm transfer of data when said mobile

target reaches said fixed target, said means for accom-

plishing a warm transfer of data comprising:

means for saving data that i1s currently 1n use within
said mobile target;

means for saving data associated with a context of an
activity that 1s currently in use within said mobile
target;

means for communicating said saved data to said fixed
target; and

means for launching, 1n said fixed target, applications
necessary to load said saved data such that 1ts use can
be resumed upon entering said fixed target in the
same context and at the same point it was last used
in said mobile target.

9. The system of claim 8 wherein said means for deter-
mining a position determines a location, speed, and direction
of movement of the mobile target.

10. A system for dynamically transferring information
between a mobile target and a fixed target comprising:

means for determining a position of said mobile target
assoclated wit a user in relation to said fixed target
using a location determination system adapted to deter-
mine a location and movement of the mobile target;

means for automatically transferring data between said
mobile target and said fixed target when said mobile
target enters 1nto a virtual zone of said fixed target; and

wherein said data transter triggers the launching of at least
one executable program at said fixed target using data
from said mobile target, said data in use by an execut-
able program on said mobile target prior to said transfer
such that the user can transition from said mobile target
to said fixed target using the data i the executable
programs and further comprising,

means for accomplishing a warm transfer of data when

said mobile target reaches said fixed target, said means

for accomplishing comprising;:

means for saving data that i1s currently 1n use within
said mobile target;

means for saving data associated with a context of an
activity that 1s currently in use within said mobile
target,

means for communicating said saved data to said fixed
target; and

means for launching, 1n said fixed target, applications
necessary to load said saved data such that 1ts use can
be resumed upon entering said fixed target in the
same context and at the same point 1t was last used
in said mobile target.
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11. A computer program product for dynamically trans-
ferring 1mmformation between a mobile target and a fixed
target, the computer program product baving a medium with
a computer program embodied thereon, the computer pro-
gram product comprising:

computer program code for determining the position of
said mobile target associated with a user 1n relation to
said fixed target using a location determination system
adapted to determine location and movement of the
mobile target;

computer program code for determining at least one
virtual zone encompassing said fixed target associated
with the user, said virtual zone based at least 1n part on
time to 1nitiate or complete data transters as affected by
sald movement;

computer program code for communicating a current
position of said mobile target to said fixed target on a
periodic basis;

computer program code for automatically transferring,
data between said mobile target and said fixed target

when said mobile target enters into a virtual zone of
said fixed target; and

wherein said data transfer triggers the launching of at least
one executable program at said fixed target using data
from said mobile target, said data file in use by an
executable program on said mobile target prior to said
transfer such that the user can transition between the
mobile target to the fixed target using the data in the
executable programs, and further comprising:
computer program code for effectuating a warm trans-
fer of data when said mobile target reaches said fixed
target, comprising;:
computer program code for saving data that 1s cur-
rently 1n use within said mobile target;
computer program code for saving data associated
with a context of an activity that 1s currently 1n use
with said mobile target;

10

15

20

25

30

35

16

computer program code for communicating said
saved data to said fixed target; and

computer program code for launching, 1n said fixed
target, applications necessary to load said saved
data such that 1ts use can be resumed upon enter-
ing said fixed target in the same context and at the
same point 1t was last used 1n said mobile target.

12. The computer program product of claim 11 wherein
said computer program code for determining the position of
said mobile target determines location, speed, and direction
of movement of the mobile target.

13. A computer program product for dynamically trans-
ferring mformation between a mobile target and a fixed
target, the computer program product having a medium with
a computer program embodied thereon, the computer pro-
gram product comprising:

compute program code for determining the position of

said mobile target associated with a user 1n relation to
said fixed target using a location determination system
adapted to determine location and movement of the
mobile target;

computer program code for automatically initiating a
warm transier of data when said mobile target reaches
said fixed target; and

said warm transfer of data comprising:
computer program code for saving data that 1s currently
in use within said mobile target;

computer program code for saving data associated with
a context of an activity that 1s currently in use within
said mobile target;

computer program code for communicating said saved
data to said fixed target; and

computer program code for launching, an said fixed
target, applications necessary to load said saved data
such that 1ts use can be resumed upon entering said
fixed target 1in the same context and at the same point
1t was last used 1n said mobile target.
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